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DETAILED ACTION 

Status of the Claims 

1. Amendment filed July 5, 2007 is acknowledged. Claims 1-6 and 13-15 have been 
amended. Claims 16 and 17 have been added. Claims 1-17 are pending. 

Drawings 

2. The drawings were received on May 23, 2007. These drawings are acceptable. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 2, 5, 8, 1 1 and 14; 3, 6, 9,12 and 15 are rejected under 35 U.S.C. 1 12, first 
paragraph, as failing to comply with the written description requirement. The claim(s) contains 
subject matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

With respect to claims 2, 5, 8, 1 1 and 14, claim 2 depends on claim 1, thus, the 
limitations of claim 2 includes: the plug extend into the semiconductor region of the first 
conductivity type beyond the isolation region (limitation of claim 1, last two lines) and wherein 
the plug is located so as to surround each light-receiving element. 

According to the Applicant's argument in the Remarks, the "plug formed of a conductor 
of present claim 1 differs from the semiconductor region (13/14) of Ito" (Remarks page 13, lines 
2-3). 
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Which means, according to the Applicant, doped silicon (P+ 17) is not considered to be 
the "plug". 

In the embodiment, Fig. 2, that shows the "plug" 14 surrounding the light-emitting 
element, in this embodiment, the "plug" 14 is never extended beyond the isolation region 6. 

In another embodiment, Fig. 3, where the "plug" 18 extends beyond the isolation region 
6, but the "plug" 18 does not surround the light-emitting region. 

Therefore, claim 2, claiming the limitation "where the plug is located so as to surround 
each light-emitting element" and "extends beyond the isolation regions" do not appear to have a 
written description support. 

Therefore, claims 2, 5, 8, 1 1 and 14 contain new matters. 

With respect to claim 3, 6, 9,12 and 15, claim 3 recites: the plug contacts the middle layer 
of the semiconductor region of the first conductivity type. 

As shown in Fig. 3, the "plug" 18 has never contacted the middle layer 15, only portion 
17 does, again according the argument in the Remarks, the doped portion 17 is not considered to 
be the "plug". 

Therefore, claims 3, 6, 9, 12 and 15 contain new matters. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 
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4. Claims 2, 5,8,11 and 14 are further rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Since claim 2 combining limitations of two mutually exclusive embodiments, (a) extends 
beyond the isolation region and (b) surrounding the light-emitting element, while the 
specification does not explicitly indicated that they (embodiments of Fig. 2 and 3) can be 
combined. 

Therefore, claim 2, 5,8,11 and 14 are indefinite. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the dale ol'applicaiion for patent in the United States. 

5. Claims 1, 4, 7, 10, 13, 16 and 17 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Ito et al. (JP. Pub. No. 2002-280536) of record. 

With respect to claim 1 , Insofar as the apparatus is concerned and as best understood by 
the examiner, Ito teaches an optical semiconductor device as claimed including: 

a plurality of light-receiving elements (1) comprising a semiconductor region (2) of a first 
conductivity type and a semiconductor region (3) of a second conductivity type formed on the 
semiconductor region (2) of the first conductivity type; 
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an isolation region (6) including insulator or a dielectric (oxide) disposed in the 
semiconductor region (3) of the second conductivity type and contacting the semiconductor 
region (2) of the first conductivity type in order to isolate the light-receiving elements; 

an electrode (15) disposed above the isolation region (6); and 

a plug comprising a conductor (13/14) which extends through the isolation region (6) and 
contacts the semiconductor region (2) of the first conductivity type in order to electrically 
connect the electrode (15) and the semiconductor region (2) of the first conductivity type, 
wherein 

the plug extends into the semiconductor region (6) of the first conductivity type 
beyond the isolation region. (See Figs. 3, 5). 

With respect to claim 4, a high-concentration region (13) of the first conductivity type 
having an impurity concentration (P+) higher than the impurity concentration (P-) of the 
semiconductor region (2) of the first conductivity type is provided directly under the plug 
(13/14). 

With respect to claims 7 and 10, the conductor (13/14) is doped silicon thus the limitation 

is met. 

With respect to claim 13, the optical semiconductor device of Ito further includes a 
circuit (16) connected to the light-receiving element (1) on the semiconductor region (2) of the 
first conductivity type other than the region in which light-receiving element (1) is disposed. 

With respect to claim 16, the plug (13/14) of Ito is surrounded by the insulator or 
dielectric (6). 
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With respect to claim 17, the plug (13/14) of Ito is not adjacent to the light-receiving 
element (1). 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 2, 3, 5-12, 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ito '536 as applied to claim 1 above, and further in view of Takimoto et al. (U.S. Patent 
No. 6,380,603) of record. 

With respect to claim 2, Ito teaches the optical semiconductor device as described in 
claim 1 above including the plug (13/14) comprising a conductor which extend through the 
isolation region (6). 

Thus, Ito is shown to teach all the features of the claim with the exception of the contact 
portion is surrounding each light-receiving element. 

However, Takimoto teaches an optical semiconductor device including a contact portion 
is formed by burying a conductor (4/8) in the opening and surrounding each light-receiving 
element (7). (See Fig. 7). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to form the conductive plug of Ito to surround the light-receiving element as taught 
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by Takimoto the isolate the light-receiving element from other devices, thus interference is 
prevented. 

With respect to claim 3, the semiconductor region of the first conductivity type of 
Takimoto comprises an upper layer (3), a middle layer (2), and a lower layer (1), the impurity 
concentration of the middle layer (2) of the first conductivity type is higher than that of the upper 
(3) and lower (1) layers, the plug (4/8) contacts the middle layer (2) of the semiconductor region 
of the first conductivity type. 

With respect to claims 5 and 6, a high-concentration region (13) of the first conductivity 
type of Ito having an impurity concentration (P+) higher than the impurity concentration (P-) of 
the semiconductor region (2) of the first conductivity type is provided directly under the plug 
(13/14). 

With respect to claims 7-12, it is further note that, although Ito does not explicitly 
disclosing the conductor plug (13/14) being polysilicon, however, an Official notice is taken that, 
since the semiconductor of Ito is silicon, thus the doped semiconductor of Ito is doped silicon. 
Moreover, the conductivity of the doped (P+) silicon 13/14 should at least meet or exceed the 
conductivity of the claimed doped polysilicon and the use of doped polysilicon or doped silicon 
for conductive plug are obvious choice of one having ordinary skill in the art. 
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With respect to claims 14 and 15, the optical semiconductor device of Ito further includes 
a circuit (16) connected to the light-receiving element (1) on the semiconductor region (2) of the 
first conductivity type other than the light-receiving element-formed region (1) is disposed. 

Response to Arguments 

7. Applicant's arguments filed July 5, 2007 have been fully considered but they are not 
persuasive. 

Rejection under 35 U.S.C. 102(b) 

With respect to claim 1, Applicant argues: 

In other words, Ito's anode-leading region 13 and anode contacting region 14 are 
semiconductor regions. In this regard, it is noted that the office action 
erroneously asserts that anode-leading region 13 and anode contacting region 14 
are polysilicon or tungsten. 

Applicant erroneously asserts that the anode contacting regions 14 are semiconductor 
regions. In fact, contact regions 14 are heavy doped (P + ) silicon and truly conductors. 

Regarding the plug, claim 1 recites: "a plug comprising a conductor which extend 
through the isolation region and contacts the semiconductor region of the first conductivity 
type". 

From Figs. 3 and 5, Ito clearly teaches the plug comprising a conductor (13/14) extends 
through the isolation region (6) and contacts the semiconductor region (2) of the first 
conductivity type (p). 

Note that, in it broadest interpretation, the term "conductor" is not just for conducting 
metal but also includes all things that is electrically conductive. 
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All limitations of claim 1 are met, thus, claims 1, 4, 7, 10, 13 16(new) and 17(new) are 
anticipated by Ito. 

Rejection under 35 U.S.C. 103(a) 

Since Ito anticipated the limitations of claim 1 as discussed above, the combination of Ito 
and Takimoto clearly renders claims 2, 3, 5-12, 14 and 15 obvious. 

Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anh D. Mai whose telephone number is (571) 272-1710. The 
examiner can normally be reached on 8:00AM-5:00PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Ann D. Mai/ 

Primary Examiner, Art Unit 2814 



